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Poor agreement between family-level and neighbourhood-level income measures among urban families with children

To the Editor:
Socioeconomic position (SEP) is a well-established determinant of health. [1] In general, people with higher SEP have better health. [1] Income is frequently used as a proxy measure of SEP. However, reliable family-level income data is often unavailable for studies involving families with children. To overcome this, area-based measures of income are often used as a proxy for family income; typically using median neighbourhood income from census data. [ Index. [1, 4, 6 ] The agreement between family-level and neighbourhood-level income measures was evaluated using kappa coefficients (weighted and unweighted) and Spearman's correlation coefficient. The overall accuracy, overall misclassification and trends in misclassification of neighbourhood-level income were evaluated, using familylevel income as the reference. Overall accuracy was defined as the percentage of families that were classified correctly and overall misclassification was defined as the percentage of families that were classified incorrectly. To identify systematic trends in misclassification, the percentage of families misclassified for each income category was calculated. We also explored whether misclassification was an overestimation or underestimation, and by how many income categories (i.e. 1, 2, or 3). [5] Overestimation was defined as a neighbourhood-level income category that was greater than the family-level income (i.e. $80,000-$99,999 when the family-level income is $60,000-$79,999 is an overestimation by 1 income category). Underestimation was defined as a neighbourhood-level income that was less than the family-level income. Table 1 ). Neighbourhood-level income tended to overestimate family-level income for family-level incomes less than $80,000, and underestimate family-level income for family-level incomes greater than $80,000 (see Figure 1) .
One explanation for our finding that lower family-level income tended to be overestimated by neighbourhood-level income and higher family-level income tended to be underestimated by neighbourhood-level income is that neighbourhood-level income is a median. By using a median, the income extremes within a neighbourhood are lost. Therefore the median neighbourhood-level income would be expected to be lower than the self-reported family-level income of higher earning families and higher than the measured family-level income of lower earning families. Another is that the validity of neighbourhood-level income as a proxy for family-level income relies on the assumption that family incomes within a dissemination area are reasonably homogenous. [4] In a diverse urban population this may not be the case due to the wide range of family-level incomes concentrated in a relatively small area.
Our findings suggest that the utility of neighbourhood-level measures of income as a proxy for family-level measures of income among families with young children may be limited. We suggest that future studies which require income measurement use reported family-level income where possible. Since access to reliable family-level income data is often challenging, future research investigating other potential proxies for family-level income would be valuable.
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